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AMEN DMENTS TO THE CLAIMS : 

This listing of claims will replace all prior versions, and listings, of claims in the application: 

Listing of Claims : 

Claim 1 (Currently Amended): A process for producing a barrier film by a heat CVD 
method which comprises the steps of: 

providing a substrate on a substrate holder in a vacuum atmosphere within a CVD apparatus; 
heating said substrate; 

introducing a feedstock gas sleeted from t ungsten hexaflnoride gas and W( rfV). aac-fcw^r 
a high lunpua tur c nulling puinl m et al in iU Mi m i me , [[and]] a reductive nitrogen-containing gas 
selected from among N 2 H 4 _gas^NF, gas, N, 0 gas, and NR Pas . c o mp r ising a niuugm al u m a 
nitrogen free auxiliary reductive aas selecte d from among SiH, ras H : ^ Sj.H^o^^o^ 
B 2 H^£as into said vacuum atmosphere[[; and]] forming so as to form a film of the tungsten nitride 
of stid liigli t ftiupuatuie-niclting puim metal on said substrate , wl i ncin Aaid st e p of funning said 
film of die nitiidc iiidudiA a pUma-ficc fuinialiun of &aid film, ; 

wherein 0 ? _gas a i iitrogLii-fmi juxiliai^ icduilivi gaj> is introduced into said vacuum 
atmosphere. 
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Claim 2 (Canceled) 

3. (Currently Amended): A process for producing a barrier film by the heat CVD method 
comprising the steps of: 

providing a substrate on a substrate holder in a vacuum atmosphere within a CVD apparatus; 
heating said substrate; 

introducing a feedstock gas selected from among tungsten hexafluoride gas and WfCO) G gas, 
having a h igh temp e rature-melting point nicU hrrri ts stimtur e a reductive nitrogen- containing gas 
selected from among NJL gas. NF 7 gas, N-, 0 gas, and NH ? gas, a nitrogen free auxiliary reductive 
Ras selected from among SiH 1 gas. gas. Si : H & gas, PH 3 gas and B : H f1 gas into said vacuum 
atmosphere[[; and]] 

forming so as to form a film of the tungsten nitrid e of said high temperature-melting p o int 
metal on said substrate, wherein said s t ep o f f o rming said film of the nitride includ es said tungsten 
nitride film is formed bv a plasma- free formation o f said film , 

wherein O i gas is introduced into said vacuum atmosphere. 

whe r ein a nitr o gen-free auxiliary reductive gas is in t r o duced in to said vacuum atmo s phere, 
s aid mtiugtiv free auxiliary r e ductive gas being inti educ e d t og e th e r with said feeds to ck gas into said 
vaeuum atmospher e . 
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Claim 4 (Currently Amended): The process for producing a barrier film by the heat CVD 
method according to claim [[2]]!, wherein, in th e st ep u f m troduuug said au A iliaiy l u luain gas 
togclL c i with said re d uc t ive iiitrog u i>cuntaiiiiijg gag and &aid f e eds t ock ga*>, said reductive nitrogen^ 
containing gas is introduced at a flow rate once or more higher than the flow rate of said feedstock 
gas, and said nitrogen free auxiliary reductive gas is introduced at a flow rate once or more but not 
more than 10 times higher than the flow rate of said reductive nitrogen-containing gas. 

Claim 5 (Currently Amended): The process for producing a barrier film by the heat CVD 
method according to claim 1 , whereinrtrrtherst cp uf introducing said auxihaiy reduc t ive gas to getha 
with said reductive mtr ogcn-coiitaining gas and said fe e ds tock gas ; said reductive nitrogen- 
containing gas is introduced at a flow rate once or more but not more than 5 times higher than the 
flow rate of said feedstock gas, and said nitrogen free auxiliary reductive gas is introduced at a flow 
rate 2 times or more but not more than 1 0 times higher than the flow rate of said reductive nitrogen- 
containing gas. 

Claim 6 (Currently Amended): The process for producing a barrier film by the heat CVD 
method according to claim [[2]]1_, wherein , in the st e p u f in t roducing said auxilia r y reduc t ive gas 
t o ge t h e r with &aid re d ue t ive nitrug i n^c u iUaiiiiug gas and said feedst o ck gas, said nitrogen free 
auxiliary reductive gas is introduced at a flow rate once or more but not more than 1 5 times higher 
than the flow rate of the feedstock gas hav i ng said high t e mp e rature-milting p o int metal . 
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Claim 7 (Currently Amended): The process for producing a hairier film by the heat CVD 
method according to claim 1, wherein 7 i n tin, A.y ufy ^ Mfc tl„ HU i, u l th, mtiid. uf ,a. d high 
te mp.,a t uiwiidlin U l ^ ^ nUliugpoinl 
m rt ,1 , u d a h a uii^ an u Ajgui atom u. it, Uiuai o al ^ i u U ui l an , m uu duc d A u tha t the pressure 
of said vacuum atmosphere is regulated to 1 Pa or more but not more than 100 Pa when .aid t.mp^n 
nitride film is formed 



Claim 8 (Currently Amended): The process for producing a barrier film by a heat CVD 
method according to claim 1, further comprising the steps of: 

forming a barrier film made of a film of the t ungsten nitride 0 fa l^h taupuauu, u.Uiuig 
pWmcterf on a substrate on a substrate holder in a vacuum atmosphere within a CVD apparatus; 

exposing the surface of said substrate to a plasma of hydrogen gas and a plasma contaming 
at least one gas selected from among argon, nitrogen and helium gases; and then forming the film 
of the tungsten nitride o f Ja jd high t u up u a t u io m Jtiiig p u ll u m Ual on the surface of the substrate, 
wherein the step of forming the film includes the step of heating the substrate. 

Claim 9 (Withdrawn): A barrier film comprising a thin nitride film of a high temperature- 
melting point metal, wherein[[;]] 

said thin nitride film has a content of said high temperature-melting point metal exceeding 
the stoichiometric composition ratio thereof. 
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Claim 1 0 (Withdrawn): A barrier film comprising a thin niiride film of a high temperature- 
melting pomt metal formed on a substrate and aiming at preventing the diffusion of metals m an 
interconnecting thin film formed on said thin nitride film, wherein[[;]] 

said thin nitride film is free from silicon. 

Claim 11 (Currently Amended): A process forproducing a barrier film which comprises the 
steps of: 

proving a substrate on a substrate holder in a vacuum atmosphere within a CVD apparatus; 
heating said substrate; 

introducing a feedstock greeted from tungsten h^flnnHH. ^.,M,, r ^ ,. |m , 

5Hri ^ Cm ^^ and a NH 3 gaS . and a reri,,,^ „, c C( .,„^ 

^MU^s^dSi,}^ into sa,d vacuum atmos P here[[; and]] forrmng so as to form a film of 
the tuxu^sjen nitride c f^dl,, ^ lu u puat u, . n idtii ^pu mUu aar on said substiaterwheiuiiMid ,U,p 
^in^ a idfih i i u fthe ^tnd^cln H r ■ j,l , ,ua fl u, fuu iutiui, o t > aid 1 ,1 m, .h uu nai ul u ai v . 
Si comaiiiiiig flaj, h iutiudiicaJ iulu j,aid vacuum atuiuApliu e. 

Claim 12 (Cancelled) 
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Claim 13 (Currently Amended): The process for producing a banner film, comprising the 
steps of: 

providing a substrate on a substrate holder in a vacuum atmosphere within a CVD apparatus; 
heating said substrate; 

introducing a feedstock gas selected from tungsten hexafluoride gas and W(CO\ ga^ and 
aNH, gas, and a reductive gas selected from SiH, gas and SU 7, w having a lug] i lemptratmu- 
mclting poi n t metal in its stmctui e into said vacuum atmosphere[[; and]] 

forming so as to form a film of the tungsten nitrid e o f Mid high l u upuamm-ui i lliiig puint 
metal on said substrate, wherein said step o f f u nning sai d- film uf tin i nLiidc iudude s said tungsten 
nitride film is formed bv a plasma- free formation of said film, 

wherein a nduU ivc Suiunlaiiimg gas is introduced into said vacuum a t m o Apli u i, said 
reductive S i containing gas b e ing uiti u du cc d l u gc t hcr with said f iL dM u ck gas iu lu said vacuum 
atmosph c ic . 

Claim 14 (Currently Amended): The process for producing a barrier film according to claim 
1 2, wherein , in the M c p u f introducing said reductive Si-c o n t aining gas togeth er with said Nl^ -gas 
and said feedstock gas- said NH 3 gas is introduced at a flow rate once or more higher than the flow 
rate of said feedstock gas, and said reductive Si-containing gas is introduced at a flow rate once or 
more but not more than 10 times higher than the flow rate of said NH 3 gas. 
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Claim 15 (Currently Amended): The process for producing a barrier film according to claim 

1 1 , wherein , in the s t ep o f in t roducing said l e ductivc Si-eontaining g a g together with said Nll ^-gaa 
and said feedstock gas., 

said NHj gas is introduced at a flow rate once or more but not more than 5 times higher than 
the flow rate of said feedstock gas, and said reductive Si-containing gas is introduced at a flow rate 
2 times or more but not more than 10 times higher than the flow rate of said NH 3 gas. 

Claim 1 6 (Currently Amended): The process for producing a barrier film according to claim 

1 2, wherein , in the st e p of introducing said r c duaivu Si -containing gas t o geth e r w it h said Nlly -gas 
and said feedstock gas, said reductive Si-containing gas is introduced at a flow rate once or more but 
not more than 15 times higher than the flow rate of the feedstock gas having said high temperature- 
melting point m e tal . 

Claim 1 7 (Currently Amended): The process for producing a barrier film according to claim 
1 1 , wherein , in t he step of gr o wing the film of the nitride of said high t emperature-m e lting po i n t 
metal, a dilu e n t gas not r eac t ing with said high tciuperatui ' e-mcl t iiig point metal and a gas hav i ng an 
oxygen ato m in its chemical s t ructu r e are in t roduced bo that the pressure of said vacuum atmosphere 
is regulated to 1 Pa or more but not more than 100 Pa when said tungsten nitride film is formed . 
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